Introduction
Human ovarian tumors are divided into three major categories, which are named according to their presumed histogenesis and directions of differentiation: common epithelial tumors; sex cord-stromal tumors; and germ cell tumors (1) . A minority of ovarian tumors are classified separately either because their histogenesis is uncertain, their cellular components are of several origins, or they are nonspecific tumors that also occur at other sites. A final category of lesions that merit consideration in a discussion of ovarian tumors are various nonneoplastic disorders that simulate neoplasms on gross and sometimes on microscopic examination. The World Health Organization Histological Classification of Ovarian Tumors is presented in Appendix 1 (2) .
Common Epithelial Tumors
Epithelial tumors, which account for approximately two-thirds of all ovarian tumors, and the malignant forms, which account for almost 90% of ovarian cancers, are thought to be derived for the most part from the surface epithelium of the ovary. This lining is not a true epithelium but modified pelvic mesothelium that has the appearance of epithelium as it is reflected over the surface of the ovary (Plate 1). This tumor has a potential to differentiate in a variety of epithelial directions that simulate the diverse avenues of development of mullerian duct epithelium. Although some common epithelial tumors grow exophytically directly from the surface epithelium, most of them appear to be derived from invaginations of the epithelium into the ovarian cortex, the so-called surface epithelial inclusion glands and cysts (Plate 2). These structures may be seen at any time during the life of the female but are most frequently encountered in older women. The third criterion by which the common epithelial tumors are subdivided is their degree of differentiation, which is reflected in their clinical behavior. Although tumors in most organs are classified as benign or malignant, subsets of ovarian common epithelial tumors in the first six categories have been recognized that are intermediate in their degree of morphologic differentiation and exhibit clinical behavior between obviously benign and obviously malignant tumors (Plate 9). These neoplasms, which have been designated proliferating tumors, carcinomas of low malignant potential, or borderline tumors, are characterized by a proliferation of the neoplastic epithelium greater than that encountered in benign neoplasms of the same cell type, but these tumors lack destructive invasion of the stromal component of the specimen (Plate 10). The strikingly better prognosis of borderline serous and mucinous tumors in comparison to invasive tumors in the same cellular categories justifies the separate classification of these two types of neoplasms. Borderline tumors in the other four major categories of common epithelial neoplasia are so rare that their clinicopathological features have not been clearly delineated at the present time. Although the designation of common epithelial tumor is based on the frequency and presumed histogenesis of the tumor, it is possible that some tumors in this category have other origins. For example, there is evidence that some mucinous tumors are of germ celi derivation, and their development may reflect monodermal differentiation of a teratoma. Likewise, there is evidence that some Brenner tumors are of germ cell origin, and that others may arise from the rete ovarii, the vestigial homologue of the rete testis. Nevertheless, all the tumors in these two categories are classified as common epithelial tumors because they may be admixed with other forms of common epithelial neoplasia and their general epidemiologic features suggest a close kinship to common epithelial tumors in general.
Sex Cord-Stromal Tumors
Sex cord-stromal tumors, which account for about 6% of ali ovarian tumors, are derived from the sex cord and stromal components of the developing gonad. The embryonic sex cords develop into Sertoli cells in the testis and granulosa cells in the ovary, and the stroma or mesenchyme develops into the Leydig cells ofthe testis, the theca and stromal lutein cells of the ovary, and the fibroblasts that may appear in the stroma of either gonad. Therefore, tumors in the sex cord-stromal category may contain one or more of a variety of cell types: granulosa cells, theca cells, lutein cells, Sertoli cells, Leydig cells, and fibroblasts, in varying combinations.
The most common tumor in the sex cord-stromal category, which accounts for 4% of human ovarian tumors, is the fibroma, which is composed entirely of fibroblasts forming collagen (Plate 11 The embryonal carcinoma is a very rare tumor that resembles the embryonal carcinoma seen in the testis of adult males. It almost always contains isolated syncytiotrophoblast cells and is typically associated with elevated levels of chorionic gonadotropin (HCG) in the serum, often accompanied by endocrine manifestations, such as sexual precocity. Even more rare is the choriocarcinoma of germ cell origin, which is composed of cytotrophoblast and syncytiotrophoblast and is typically associated with similar endocrine disturbances. The polyembryoma is another extremely rare ovarian tumor composed predominantly or exclusively of multiple embryos. Since such a tumor contains elements from all three germ-cell layers, it can be regarded as the most primitive form of ovarian teratoma. Because it often contains syncytiotrophoblast, it is also capable of producing human chorionic gonadotropin (hCG) with accompanying endocrine changes.
Ovarian teratomas are a complex group oftumors that have been subdivided into three major categories: immature, mature, and monodermal and highly specialized. Immature teratomas contain at least some immature elements, most often neuroectodermal (Plate 18), but may contain varying quantities of mature tissue as well. These neoplasms are predominantly solid, with a small cystic component in most cases, but are predominantly cystic in other cases. Mature teratomas are composed exclusively of mature tissues (Plate 19); rarely, they are predominantly solid, but much more often they are predominantly cystic in the form of a dermoid cyst. This tumor is so designated because its principal component in the great majority of cases is cutaneous epithelium with underlying appendages (Plate 20); in most cases, however, the tumor contains elements derived from all three germ layers. In almost 2% of the cases and particularly in older women, dermoid cysts undergo a secondary malignant change, usually in the form of squamous cell carcinoma, but occasionally as an adenocarcinoma, sarcoma, or other type of malignant neoplasm.
The best known of the monodermal and highly differentiated teratomas is the struma ovarii, or thyroid tumor of the ovary. Thyroid tissue can be found in the wall of over 10% of dermoid cysts, but it is only when this type of tissue forms a grossly recognizable component of the specimen or is the predominant element microscopically that the designation struma is used. Struma ovarii occurs most commonly in pure or almost pure form, but often it is associated with a dermoid cyst or another type of teratomatous proliferation. Rare strumas have a malignant appearance microscopically, simulating follicular or papillary carcinomas of the thyroid gland. On very rare occasions, struma ovarii contributes to the development of hyperthyroidism.
The carcinoid tumor is a relatively common form of monodermal and highly specialized teratoma. It may be of several types: insular or midgut, trabecular or hindgut, and mucinous. Approximately one-third of insular carcinoids are hormonally active and result in the development of the carcinoid syndrome, which can usually be cured by removal of the tumor. In most cases of primary carcinoid of the ovary, other teratomatous elements can be found on microscopic examination of the specimen. Still another monodermal teratoma of great interest is the strumal carcinoid, in which struma and carcinoid coexist in the same specimen, commonly becoming intimately admixed with one another. Other monodermal teratomas include primary malignant melanomas, sebaceous gland tumors, retinal anlage tumors, and primitive neuroectodermal tumors. The last group of neoplasms are probably more common in young women than generally realized, but are not recognized because they can closely simulate common epithelial carcinomas on microscopic examination (6, 7) .
A very unusual type of teratoma is the fetiform teratoma, or homunculus, a neoplasm that has the gross appearance of a fetus, but is generally composed mostly of skin and connective tissue, with only rudimentary development of the gastrointestinal tract, spine, and central nervous system.
An important but relatively rare subtype of germ cell tumor is the primitive mixed germ cell tumor, containing various admixtures of dysgerminoma, yolk sac tumor, teratoma, choriocarcinoma, and embryonal carcinoma.
Gonadoblastoma and Related Tumors
The gonadoblastoma is composed of germ cells, sex cord derivatives, and usually stromal derivatives, and arises almost always in the dysgenetic gonads of individuals who have undergone abnormal sexual development. In half the cases, the germ cell component of the tumor infiltrates the stroma to form a dysgerminoma or seminoma (Plate 21), and in 5 to 10% of the cases it gives rise to a more highly malignant form of primitive germ cell tumor. Extremely rare tumors simulating the gonadoblastoma in their content of germ cell, sex cord, and stromal derivatives develop in otherwise apparently normal females. These tumors are referred to as germ cell-sex cord-stromal tumors, unclassified.
Unclassified Tumors
Occasionally, as in other organs, one encounters ovarian neoplasms that defy classification. Several types of tumor in this category have been characterized pathologically and clinically since the publication of the WHO classification. The ovarian tumor of probable wolffian origin (8) is composed typically of nonmucin-secreting, generally well-differentiated epithelial cells that are arranged diffusely, in the form of cords or tubules or in a cystic sievelike pattern. These tumors are presumed to be of wolffian origin because they do not closely resemble ovarian tumors of mullerian type, but simulate one of the most common epithelial tumors of the broad ligament, which has been designated female adnexal tumor of probable wolffian origin.
A second type of previously unclassified tumor that has been recently characterized is the small cell carcinoma with hypercalcemia (9), a highly malignant tumor of young females. This tumor is composed most commonly of small cells of epithelial type containing scanty cytoplasm (Plate 22). In most cases the patient has paraendocrine hypercalcemia that recedes after removal of the tumor. The histogenesis of this neoplasm is unclear.
Tumorlike Conditions
The pregnancy luteoma is encountered rarely during pregnancy, primarily in the third trimester, in the form of single or multiple nodules composed of lipid-poor cells of lutein type. The nodules may attain 20 to 30 cm in diameter and are often bilateral. In one-quarter of the cases there is evidence of virilization of the mother, and in a smaller number of cases, virilization of the female fetus. The regression of pregnancy luteomas after the termination of pregnancy indicates that they are not neoplastic but hyperplastic nodules dependent on the hCG level of pregnancy for their structural and functional integrity.
Stromal hyperplasia is a common bilateral ovarian lesion that occurs most often in menopausal and early postmenopausal women. When luteinization has developed focally in the hyperplastic stroma, the designation stromal hyperthecosis is used. Both lesions may enlarge the ovaries sufficiently to simulate tumors. Stromal hyperthecosis may be associated with virilization, hypertension, obesity, and impaired glucose tolerance. Rarely, one or both ovaries become massively edematous in a child or young woman, simulating even more closely a neoplasm. In a minority of cases of massive edema, luteinized cells are found in the edematous stroma, and their presence is usually associated with androgenic manifestation.
Solitary follicle cysts are common, particularly in young women, and may be confused clinically with ovarian tumors until they regress spontaneously. Polycystic ovaries are characterized by multiple follicle cysts, collagenization of the outer cortex, and an absence or paucity of corpora lutea and corpora albicantia. The accompanying clinical disorder is known as polycystic ovarian disease or the Stein-Leventhal syndrome, and is characterized by infertility, oligomenorrhea or amenorrhea, and frequently, hirsutism. Hyperreactio luteinalis is characterized by the presence of multiple luteinized follicle cysts occurring during any of the trimesters of pregnancy, particularly in association with trophoblastic disease of the uterus and high levels of hCG. The condition is bilateral, and the ovaries may range up to 20 to 30 cm in diameter. An iatrogenic form of this condition is produced by treatment of an infertile patient with ovulation-inducing drugs. In the iatrogenic disorder, multiple corpora lutea may be seen in addition to the lutein cysts. 
